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PLATES 78--84. 
Since the publication of the first case of this disease by Gaucher 
(i)  in  I882, only nine additional instances have been recorded in 
which the  diagnosis  was made by  histological  examination.  The 
eleventh case now to be  repot-ted  has  the  distinction of being the 
youngest  recorded  case  in  which  an  autopsy  was  performed. 
No cases were reported from I882 until  r895,  when Collier  (2) 
published the second case.  In the same year Picou  (3)  reported 
a  case before the  Anatomical Society of  Paris,  and  a  year later, 
in  association with  Ramond  (4),  the  case  was  published  in  full. 
The  first  case  in  this  country was  described by  Bovaird  (5)  in 
I9OO.  In I9o4, in collaboration with Brill and Libman (6), ,it was 
my privilege to demonstrate the specimens of two cases,  the first of 
which was published the following year (7). 
The earliest case in  German literature was  reported by  Schlag- 
enhaufer  (8),  who demonstrated the specimens in  I9o6  and  pub- 
lished his case in detail the following year (9).  The seventh case, 
briefly described in  I9O  7 by yon Herczel  ~ (IO), had been operated 
upon two years before for removal of ~the spleen, but the true nature 
of the process was not recognized at  the time.  In the  same year 
Marchand (I I)  reported the findings in his case, and the specimens 
were demonstrated at  a  meeting of the  German Pathological  So- 
ciety by  Risel  (I2)  in  i9o  9.  In  association  with  BriU  and  Lib- 
man  (I3)  in I9o  9  I had the opportunity of publishing the findings 
in  our second case,  and in  the same year, after having completed 
a thorough study of Marchand's case,  Risel  (I4)  reported the  full 
result of his  work in an elaborate and most comprehensive paper. 
* Received for publication, July 20,  I912. 
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The  tenth case was published by de Jong and Van Heukelom  (15) 
in  191o. 
These  are the  only cases in the literature  in which  the  diagnosis 
was established anatomically,  either by examination  of the spleen or 
by  autopsy.  Several  of  the  authors  just  mentioned  have  noted 
splenic  enlargement  in  one or more members  of the  same  families 
and have included them in their tabulated cases of this disease.  In- 
asmuch as the Gaucher type of splenomegaly has been proved to be 
a  family form of disease, it is more than reasonable to assume that 
their  observations  and  diagnoses  were  correct,  but  for  scientific 
statistical  purposes  it  is  thought  inad.visable  to  include  these  cases. 
It  is  interesting  to  note,  however,  tha,t  the  addition  of  such  cases 
would bring  the  total  number  up  to  twenty. 
In this  connection  it  may be s'tated  that  the  diagnosis  was made 
during  life and  subsequently confirmed in only four of the  authen- 
tic cases.  To Brill  (16)  belongs the credit of isolating  these cases 
from the large  group  of splenic hypertrophies  and  establishing  the 
diagnosis on a  clinical basis.  For in  19Ol, Brill, who had observed 
and treated two cases for sixteen years, and up to this time had con- 
sidered  them  unique,  says:  "From what  has  been  adduced  it  may 
be  held  that  my  cases  correspond  only  with  those  described  by 
Gaucher,  Picou and  Ramond,  Collier,  We.ichselbaum  (even doubt- 
ful), and Bovaird."  The diagnosis in both of tl~ese cases was con- 
firmed at autopsy three years later)  The diagnosis in de Jong and 
Van  Heukelom's  case,  in  the  family  of which  two other  members 
were affected,  was  also  confirmed.  In  the  case  that  serves  as  the 
basis  for this  paper,  the  diagnosis was made during  life by Dr.  M. 
S. Reuben  (17).  One other child was affected in this  family.  In 
the  eleven authentic  cases  on  record  nine  occurred  in  females  and 
two  in  males.  The  male  cases  are  Brill's  first  case  and  the 
present  one. 
Before  proceeding  to  the  history  and  autopsy  findings  in  this 
case, it seems advisable to sketch very briefly the interpretations  and 
conclusions made by previous writers.  Lack of space prevents any 
reference  to the  histories  or  microscopic  examinations. 
In this family there  were  four cases in one generation. F.  S.  Mandl~baum.  799 
HISTORICAL. 2 
I.  Gaucher decided that his case was a  peculiar  idiopathic hypertrophy of the 
spleen,  and on account of  the histological character he regarded  it as  a  primary 
epithelioma of  that organ. 
2.  Collier  described his  case as  an  endothelioma of  the  spleen.  The  Morbid 
Growths  Committee  of  the London  Pathological  Society  to  whom  he  submitted 
his slides called attention to the presence of  an enormous number of endothelial- 
like cells,  but decided  against its  sarcomatous  or  lymphadenomatous  nature.  In 
conclusion the Committee stated that: "This  appearance is similar to that which 
is  not  uncommon  in  the  lymphatic  glands,  and  was  present  in  the  lymphatic 
glands in the present case. ''8 
3.  Picou and Ramond declared that the case was a primary  epithelioma of the 
spleen beginning as  a  benign process,  finally becoming malignant  and  involving 
the lymph nodes.  Cornil,  who  discussed the  case  when first  reported  by  Picou, 
called  attention to  the  similarity  of  the  large  cells  to  those  frequently  seen  in 
glandular  hyperplasia,  ana to  the distinct connective tissue network between the 
cells.  In his  opinion the process  was  a  primary  hypertrophy  of  the  spleen  with 
proliferation of the reticulum. 
4-  Bovaird  considered  the  process  to  be  "a  hyperplasia  of  the  spleen  char- 
acterized by an unusual development of  endothelial cells  and  the transformation 
of  a  considerable  part  of  the  organ  into  dense  connective  tissue."  The  same 
process  affects the lymph nodes  and the liver.  It is confined in the latter organ 
to  the  lymph  spaces  in the  perilobular  connective tissue.  The  author  also  sug- 
gests  "the  action  of  some  systemic  poison  affecting  several  members  of  a 
family.  ''4 
5.  Brill,  iVfandlebaum,  and Libman  stated that the large  cells  arose  "directly 
from  the  endothelial lining of  the pulp  spaces,  or,  more  properly,  venous  capil- 
laries"  of  the  spleen.  The presence of  the  large  cells  in the bone marrow  was 
noted in their case for the first time.' 
6.  Schlagenhaufer  concluded  that  the process  was  a  systemic  disease  of  the 
lymphatic-hemapoietic  apparatus,  with  proliferation  of  the  reticular  structures. 
As tuberculosis was present in his  case he decided  that some toxin, probably of 
a  tuberculous  nature but without  other  manifestations  of  true  tuberculosis,  was 
the most probable etiological  factor3 
7.  yon  Herczel  thought  that  the  spleen  was  the  seat  of  an  inflammatory 
process or  of a  l~enign new growth,  and was  inclined to the latter opinion.  The 
microscopic  examination  was  made  by  Krompeeher,  who  stated  that  the  lesion 
was  a  complicated  one  and  very  difficult  to  interpret.  The  slides  were  sub- 
sequently submitted to Risel, who made the correct diagnosis. 
~The  cases  will  be  reviewed  in  the  order  in  which  they  appeared  in  the 
literature. 
~A  sister  died at the  age  of  eight years,  and the  spleen  weighed  twenty-flve 
ounces.  No  microscopic examination was  made. 
"A sister was under observation with an enlarged abdomen and an  enormous 
hypertrophy of the spleen and liver.  She was still alive at the date of publication. 
B  This case was under treatment for nineteen years,  and is the first male case 
published. 
e A  marked splenic hypertrophy was present in two  sisters  of this patient. 800  Pathology of Primary Splenomegaly. 
8.  Marchand  was  of  the  opinion  that  the  process  is  not  an  ordinary  proto- 
plasmic hyperplasia  or a  tumor,  but  a  deposit  of some  foreign  substance,  which, 
after  the  act'ion  of  certain  chemicals,  leaves  a  vacuolated  network  in  the  cells. 
Inasmuch  as  he  occasionally saw  cells  with  fibrils,  he  finally concluded  that  the 
cells might  have their  origin  from  either  reticulum  or  endothelium. 
9.  Brill, Mandlebaum,  and  Libman  stated  that  the  spleen,  liver, lymph  nodes, 
and  bone  marrow  "show  the  presence  of  large  cells  with  small  nuclei  and  a 
peculiar  hyaline  cytoplasm,  which  arise  from  the  endothelium  or  normal  retic- 
ulum,  and  the  presence  of  pigment  containing  iron.  The  etiology is  unknown, 
though  a  peculiar  susceptibility  of  the  endothelium  or  retlculum  of  the  hema- 
poietic  apparatus  to  some  unknown  toxic  agent  is  most  likely present."  They 
also stated that when tuberculosis  was  found in these cases, it must be considered 
as a  superimposed  process. 
8.  Risel,  in  discussing  Marchand's  case,  considered  that  the  large  cells  are 
not  derived  from  endothelium  but  probably  arise  in  the  reticulum  of  the 
lymphatic-hemapoietic system, the lymph adenoid  tissue being unaffected.  In the 
lymph  nodes,  however,  the  cells may  arise  from  the  endothe!ium  of  the  lymph 
sinuses  late in the course of the disease,  as well as  from the intrafollicular retic- 
ulum.  The presence  of cells in the connective tissue  spaces  of  Glisson's  capsule 
is  difficult  to  explain  unless  one  places  the  liver  in  the  lymphatic-hemapoietic 
system,  by virtue  of  its  embryologic importance  in the process  of  blood  forma- 
tion.  The  presence  of  cells in  the  venous  sinuses  of  the  spleen  is  difficult  to 
understand  if they arise  in  the  reticulum,  but  the  author  shows  how  the  lining 
membrane  of the  sinus  may  be  injured  by  a  swelling of  the  organ,  thus  allow- 
ing the  cells to  enter.  He  states  that  he  never  saw  positive  evidence  of  direct 
transition  of  reticulum  into  cells,  but  the  impression  was  made  that  such  must 
be  the case. 
Io.  De Jong and  Van  Heukelom  decided  that  the  cells arise  from  the  retlc- 
ulum, but stated that the possibility of an endothelial origin could not be denied. 
The  liver continued  to  enlarge after  a  splenectomy,  and  they attribute  this  to  a 
proliferation  of  the  cells previously carried  there  from  the  spleen.  Their  case 
recovered  from  the  operation,  and  they  had  no  opportunity  to  examine  the 
liver, nodes, or marrow.  ¢ 
The history of the present case is as  follows: 
The patient,  a  boy aged 4~  years,  was  admitted  to  Mount  Sinai  Hospital  on 
February 26,  1912, to the service of Dr.  Lilienthal.  8 
The  father  and  mother  are  both  healthy;  no  history  of  tuberculosis  or 
syphilis in the family.  There were four children in all; one sister of eleven years 
is alive and  well, and  one sister died three years ago, at the age of eight, having 
had  a  slow  but  progressive  enlargement  of  the  abdomen  for  four  years.  Her 
liver  extended  IO cm.  below  the  free  border.  The  spleen  was  felt  beyond  the 
median line, filling the left iliac cavity.  There was  no history of hemorrhage  or 
skin  pigmentation.  Blood  examination:  3,44o, ooo  red  cells;  6,2o0  leucocytes; 
¢ Hypertrophy of spleen and  liver were noted in a  brother  and  sister. 
B  I  wish to thank Dr. Lilienthal for his  kindness  in placing the clinical data  at 
my  disposal. F.  S.  Mandl~baum. 
hemoglobin  68 per  cent. ;  differential  count  normal.  This  child  suddenly  devel- 
oped  dyspnea  and  eyanosis,  and  died.  No  autopsy  was  performed.  A  second 
sister,  aged nine years,  has  an enlarged liver which can be felt two  inches below 
the free border, but as the spleen is not enlarged, the diagnosis is still somewhat 
obscure, 
The  little boy's early history was  uneventful,  except  for  measles  a  year ago. 
Shortly afterwards  he was thrown  down by a  horse,  and  the ambulance  surgeon 
told his  mother  that  the child had  an  enlarged  spleen  and  liver.  Several physi- 
cians were consulted,  and  finally he was brought  to  the service of  Dr.  Herrman 
at  the  Vanderbilt  Clinic.  Examination  at  this  time  by  Dr.  Reuben  showed  a 
distinct  discoloration  of  the  face,  from  a  light  yellow  to  a  golden  hue,  most 
marked  at  the  bridge  of  the  nose  and  around  the  eyes;  conjunctivm  not  dis- 
colored.  The liver was palpable at the umbilicus; the spleen extended two inches 
below  the  umbilicus  and  over  to  the  right  mammary  line.  Superficial  lymph 
nodes not enlarged;  no bone tenderness;  Wassermann  reaction  negative.  Blood 
examination:  2,2o8,ooo  red  cells;  50o  leucocytes;  hemoglobin,  35  per  cent.; 
differential  count normal;  no  abnormal  cells.  Dr.  Reuben  considered  this  to be 
a  case of primary  splenomegaly of the Gaucher type.  He published his  observa- 
tions at the time, and  referred the case to the hospital  for splenectomy. 
On  admission  to the hospital  the only complaint was  slight pain  in the  right 
hypochondriac  region, and  a  history of occasional epistaxis.  The physical exam- 
ination  corresponded  to  that  given  above.  The  urine  contained  phosphates; 
specific gravity,  I,O3O.  Temperature,  99  °  F.;  respirations,  22;  pulse,  lO4.  Blood 
examination at this time : 4,ooo,ooo  red cells ; 4,2oo leucocytes ; hemoglobin, 68 per 
cent.;  color index, o.85.  D4fferential count:  polynuclears, 7o; large lymphocytes, 
25 ; small lymphocytes, 3 ; mononuclears,  I ; myelocytes, I ; no normoblasts ;  slight 
poikilocytosis and  anisocytosis. 
Splenectomy  was  performed  on  March  I,  1912, by  Dr.  Wiener.  The  spleen 
extended downwards  to the floor of the pelvis; extensive adhesions  were found, 
the  upper  pole being attached  to  the  stomach;  several  large  veins  near  the  tail 
of  the  pancreas  were  ligated.  The  entire  operation  was  completed  in  one  half 
hour,  the  child  losing  less  than  one  ounce  of  blood.  On  account  of  the  large 
amount of blood necessarily removed with the spleen, the child received an intra- 
venous saline infusion  of twelve ounces.  The  condition after the operation  was 
good.  Blood  examination after  operation:  3,86o,ooo  red cells;  19,6oo leucocytes; 
hemoglobin,  66  per  cent.  Differential  count:  polynuclears,  72;  large  lympho- 
cytes,  2o;  small  lymphocytes,  8.  Within  a  few  hours  the  temperature  rose  to 
lO4 °  F., and  the child died the following day. 
The  spleen  immediately after  operation  weighed  49o  gm.  (body  weight  IO.5 
kilos),  and  measured  18  by 9.5  by  5  cm.  The  general  configuration  was  quite 
normal, though  the organ was  slightly elongated.  The  surface was  smooth;  the 
color, a  peculiar brownish  salmon.  On section, the surface  was  mottled,  due to 
the presence  of  transparent  pearly  areas  mixed with  minute  hemorrhagic  spots. 
The  ~early  areas  measured  from  o.5  to  I  ram.  in  diameter,  and  were  raised 
slightly above  the  surface;  they  were  from  2  to  4  ram.  apart.  There  were  no 
tubercles  present,  nor  any large nodules  or areas  of necrosis,  the  entire  surface 
presenting a  mottled, homogeneous appearance. 802  Pathology  of Primary  Splenomegaly. 
AUTOPSY. 
Autopsy was performed six hours  after  death  by Dr.  Thalhimer.  Body well 
nourished;  dusky subicteric color of skin ; no pigmentation ; no edema.  Moderate 
rigor morris and post-mortem discoloration.  A  sutured,  surgical  incision,  15  cm. 
long,  is  seen at the left upper  quadrant  of  the  abdomen. 
Heart.--Normal size and color; tricuspid  orifice admits index finger; tricuspid 
and pulmonary  valves normal.  Mitral  valve just  admits  the  little  finger;  slight 
edematous thickening at line of closure ; aortic valves normal; coronaries normal ; 
foramen  ovale  closed.  Musculature  is  pale,  greyish  brown,  with  a  translucent, 
hydremic appearance.  A  few fatty streaks  are seen in the aorta, nbt continued in 
the thoracic or abdominal portions. 
Lungs.--No  adhesions;  surfaces  smooth;  color  is  mottled  blackish  red  and 
pink;  same on  section;  crepitation  throughout. 
Larynx,  Trachea, and Bronchi.--Normal. 
Tracheobronchial Lymph  Nodes.--Enlarged,  from  a  few  millimeters  to  1.5 
cm.  in diameter.  They are  soft,  and  the  color on the  surface  and  on  section  is 
reddish  grey. 
Thymus.--Weight,  6.8  gin.  It  presents  two  soft,  somewhat  enlarged,  lobes 
of  pinkish  grey  color.  The  cut  surface  is  lymphoid  in  character. 
Thyroid.--Normal.  Three  parathyroid  bodies,  3  ram.  in  diameter,  are  seen. 
These  have  a  normal  appearance. 
dbdomen.--No  ascites.  The site of the spleen is marked by several ligatures; 
no  oozing  from  stump.  Slight  amount  of  fibrin  is  seen  overlying the  stomach. 
Diaphragm  at level of fifth rib on the  right,  and  sixth  rib on the left side. 
Liver.--Weight,  730 gin.;  size, 20  by  I3  by6.3  cm.  It  extends  6  cm.  below 
the  free  border  of  the  ribs.  The  surface  is  smooth  and  glistening,  and  the 
color is light pinkish  yellow; the capsule  is not thickened.  On  section the same 
color is  seen;  the  lobules  are  but  poorly  outlined,  and  some  diffuse  grey  areas 
are  noted.  A  few  white  irregularly  shaped  areas  are  present,  varying  in  size 
from 2 ram.  to  I  by 1.5  cm.  in diameter.  They are situated  around  the medium 
sized blood-vessels and  slightly raised  above the surface.  Their borders  are not 
well defined,  and  the  outlines  o~' the  lobules  can  barely be  determined  in  them. 
The  hepatic vessels and  portal  vein are  normal.  At  the  hilus  are  about  twelve 
enlarged lymph nodes, from ~ to 2 cm. in diameter.  These are very friable, semi- 
translucent,  and  of light brownish  grey color;  on  section the same color is  seen 
and  they  are  quite  succulent  in  character.  The  gall  bladder  and  bile  passages 
are normal. 
Kidneys.~Weight,  60 gin.  each;  color, purplish  red;  capsules  not  adherent; 
surfaces  are  smooth,  showing  a  few  remains  of  fetal  lobulation;  normal  on 
section. 
ddrenals.--Normal  in size and  appearance. 
Esophagus.--Normal. 
Stomach.--Mucosa  is  pale,  otherwise  normal. 
Intestines.--Mucosa  of  duodenum  is  pinkish  grey  and  studded  with  pearly 
grey follicles, from  I  to 4  ram.  in  diameter,  projecting  about  0.5  ram.  above the 
surface.  These  follicles become  less  and  less  in  number  and  finally  disappear 
3o cm. below the pylorus.  A  hyperplastic  Peyer's patch,  2  by o.5 cm.  in size and 
pinkish  grey in color, is present  i6o era.  below the pylorus.  Towards  the cecum F.  S.  Mandl~baum.  803 
these patches  become  larger  and more  numerous,  but  many  of  smaller  size  are 
seen as  well.  Many  Peyer's patches  are bright red in  color.  The  last  5  cm.  of 
the  ileum  are  so  studded  with  these  patches  that  the  normal  mucosa  is  barely 
visible.  The large intestines are normal. 
Abdominal  Lymph  Nodes.--All  mesenteric  and  retroperitoneal  lymph  nodes 
are  enormously  enlarged,  many  of  them  being  from  I  to  2  em.  in  diameter. 
They  are  similar  in  appearance  to  those  described  at  the hilus  of  the  liver.  A 
few lymph nodes are  seen about the pancreas.  These are about 0.5 cm.  in diam- 
eter and have a  bright red color. 
Pancreas.--Normal. 
Splenic  Vein.--Enlarged  to  about  three  times  its  normal  diameter;  contains 
fluid blood;  intima smooth and glistening. 
Splenic  Artery.--Similarly  enlarged,  but  otherwise  normal. 
Inferior  Vena  Cava.--Normal. 
Illac Lymph Nodes.--Enlarged  and  similar  to those described  at the hilus of 
the liver? 
Bone Marrow  of  Tibia.--Color,  bright  red  with  small  white  dots. 
Brain  and Spinal  Cord.--Not  examined  (no permission). 
Two  monkeys  (Macacus  rhesus)  were  inoculated  with  an  emulsion  of  the 
iliac nodes  in  saline solutionY  About 5  c.c.  of  the  emulsion  were  injected  into 
the splenic vein of  one monkey.  This animal died  fourteen  weeks  later  and  an 
enormous dilatation of the stomach was  found, but sections  from the spleen and 
liver were normal.  The  second monkey  received a  similar amount  of  the emul- 
sion in the  femoral vein.  This animal has remained well up  to  the present time 
(about  four months)  and shows no abdominal enlargement or  tenderness. 
MICROSCOPIC  EXAMINATION. 
Smears  made  from  a  freshly cut  surface of  the  spleen  shortly 
after  its  removal were fixed while still  moist  in  both  acetone and 
methyl  alcohol  and  also  by  heat.  Various  stains  and  chemical 
reagents were used to ascertain the nature of the protoplasm of the 
large  cells, but  no  specific  reactions  were  obtained  by  any of  the 
methods.  The  cells  present  the  general  appearances  described by 
all  previous observers, but  the peculiar streaked, wrinkled,  or vac- 
uolated character is  not  as  well marked in  fresh smears  as  in  the 
tissues after fixation and hardening.  In the smears the outline of 
the cell also is quite regular, the shrunken appearance entirely absent, 
and the nucleus fairly large and round.  The size of the large cells 
as compared with the erythrocytes and lymphocytes is  well seen in 
9Several  of  the  iliac  nodes  were  removed  under  aseptic  precautions  for 
experimental  purposes. 
10 1 wish to thank Dr.  Leo  Buerger  for his kindness in making these inocula- 
tions for me. 804  Pathology of Primary Splenomegaly. 
figure  I.  Many of the  cells have  a  finely stippled  protoplasm,  but 
no granules  or pigment particles can be demonstrated.  A  few cells 
of  very  large  size  are  seen;  one  of  these  measures  7I. 7  by  Ioo 
microns in diameter, and contains thirteen nuclei. 
In the  smears  the  erythrocytes are spread and scattered  over the 
entire  field,  and  it  frequently appears  as though  they were situated 
within the large cells.  A  careful examination,  however, shows that 
the  blood cells  are  simply  adherent  to  the  large  cells,  rio  true  evi- 
dences  of phagocytosis being  present. 
Frozen sections were made from the  fresh spleen, but no distinc- 
tive reactions could be found in the large cells with the use of vari- 
ous  reagents  and  stains. 
Pieces of the spleen,  as well as of all the organs  obtained  at  au- 
topsy,  were fixed in Zenker's  fluid,  formalin,  alcohol,  Orth's  fluid, 
and  acetone,  and  sections  were  cut  in  celloidin  and  paraffin.  A 
large variety of stains  were employed, including  the connective  tis- 
sue and reticulum methods of Mallory, Verocay, and Bielschowsky. 
Spleen.--The  sections  are  almost  identical  with  those previously 
studied  in  two  adult  cases,  but  some  distinctive  features,  probably 
due  to  the  comparatively  shorter  duration  of  the  disease,  require 
further  description.  When  a  section  is  examined  with  the  low 
power,  one notices many large,  round  or oval spaces with well de- 
fined  outlines.  These  are  the  venous  sinuses,  each  of  which  is 
more or less distended with blood, and  rendered  conspicuous by its 
comparatively  empty  lumen  (figure  2).  With  the  high  power  a 
peripheral  layer of large cells is seen closely united  to the wall and 
apparently  arising  from  the  endothelium  of  the  sinus.  Some  of 
the  cells are  detached  and  are  seen lying  free  in  the  lumen  of  the 
sinus surrounded  by blood cells  (figure 3)-  The  sections also con- 
tain  a  large  number  of similar  alveolar spaces  filled with  the  same 
type of  large  cells,  but  without  any  endothelial  lirLing.  The  large 
cells  are  identical  with  those  found  in  all  the  previous  cases,  and 
require  no  further  description.  In  most  of  the  sections  there  are 
strands  of  normal  pulp  cells  situated  between  the  alveoli,  as  well 
as  apparently  normal  capillaries  (figure  4). 
Here and there are a  few cells of a  different character,  not pres- 
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appearance and size as the large cells, but even with the low power 
the nucleus is  so large and deeply stained that the cell attracts  at- 
tention at once.  Under higher magnification the nuclear substance 
is seen to be irregular in outline and composed of from three to five 
or more nuclei fused into one mass, and rich in chromatin.  As no 
karyokinesis is present in the sections, it is thought that these cells 
may possibly represent some stage of amitotic division, though they 
bear a  striking resemblance to  the megakaryocytes in the marrow. 
The Malpighian bodies are of enormous size in this case.  In the 
previous  cases  studied,  these  structures  were  few  in  number  and 
usually  normal  in  size  and  appearance.  In  the  present  case  the 
average  diameter of these bodies  is  from o.6 to  1.o4  millimeters, 
the normal size being from 0.2  to 0. 7 of a  millimeter.  One of the 
larger of these bodies, oval in form, measures 1.5 by 0.8 of a mille- 
meter, and the keimcentrum, 0.74 by 0.28.  As in the previous cases, 
isolated groups of large cells are seen between the lymphoid cells of 
the  follicles, often near the peripheral part. 
In some of the keimcentra there are small masses of hyaline ma- 
terial,  also  atypical  lymphoid cells,  but  no  distinct  cell  division  is 
seen.  In many of the keimcentra the small deeply stair~ing tingible 
bodies of Flemming (18)  are found.  These are contained in large 
cells which resemble the other large cells in size and shape.  Many 
have nuclei and also contain the non-stainable pigment granules de- 
scribed  by  Flemming.  These  cells  have  all  the  appearances  of 
phagocytes but they are limited entirely to the keimcentra.  There 
are no other ev,  idences of phagocytosis and no pigmentation.  The 
material  fixed  in  acetone  was  examined  for  erythrocytes  in  the 
large cells, but with negative results.  Throughout the sections are 
mononuclear cells with eosinophile granulations.  These are some- 
what larger than the lymphoid cells, and the nucleus is often small 
and compact.  Others have a larger vesicular nucleus and resemble 
typical myelocytes. 
Sections stained for connective tissue and reticulum are of great 
interest.  With  the  Mallory,  Van  Gieson,  and  Verocay methods, 
the connective tissue is  seen prominently outlining the alveoli,  and 
smaller  fibers  may be  seen in  other  situations  as  well.  With  the 
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ulum  and  the  ramifications  of  the  smallest  fibrils  may  readily  be 
studied.  With  the  low  power  it  is  seen  that  all  alveoli  are  sur- 
rounded  by  fairly  coarse  fibers  (figure  5).  The  network  is  ex- 
ceedingly complex and  difficult to trace,  ramifying as  it  does in all 
directions;  but  after  a  critical  examination  it  may  positively  be 
stated  that  no  re~ieulum  fibers  are  ever  seen  within  the  lumen  of 
the venous sinuses.  In  the  thinnest  paraffin  sections one occasion- 
ally  finds  a  parallel  row  of  six  or  eight  short  and  coarse  fibers 
radially  placed  at  the  margin  of  a  sinus.  These  are  branches  of 
the  enveloping" reticulum,  apparently  projecting  into  the  sinus,  but 
with  careful  study these  fibers  may  be  traced  running  in  another 
plane  above  or  below  the  sinus  and  never  into  its  lumen.  The 
sinus  wall  is  invariably  intact. 
In  the  other  alveolar  spaces  whose  outlines  are  usually  as  well 
defined  as  the  venous  sinuses,  and  which  at  first  glance  may  be 
mistaken  for the  latter,  fine  fibrils  are  often seen.  In  these  situa- 
tions  the  reticulum  consists of short,  rather  blunt  fibers projecting 
into  the  alveolar  space,  or,  of  very  delicate  fibrils  apparently  at- 
tached  to  the  large  cells  and  to  the  alveolar  wall.  Between  the 
alveoli  the  fibers  are  present  in  such  enormous  numbers  that  it 
would be  impossible  for  any  cells  to  be  present  and  escape  being 
surrounded  by this  network.  Therefore  it  is  impossible  to  deny 
that a close relation exists between the reticulum and the large cells, 
even though one cannot find evidences of transitional  stages between 
them. 
The  reticulum  encircles  the  Malpighian  bodies in  a  very regular 
and  uniform manner,  the individual  fibers being short  and  delicate, 
as a  rule.  Three or four layers of fibers, somewhat separated  from 
each  other,  are  usually  seen.  Fibers  are  also  found  between  the 
lymphoid  cells  of  the  Malpighian  body  and  in  the  keimcentrum, 
but always in  small  amount.  The  fibers  do  not appear  to  be con- 
nected  with  either  the  peculiar  cells  described  in  the  keimcentrum, 
or the large cells situated between the lymphoid cells, though it must 
be admitted  that  such  a  relation  is  possible. 
There  are  no  areas  of degeneration,  necrosis,  or hemorrhage  in 
the spleen, and  no evidences of a  tuberculous process. 
Lymph Nodes,--The  degree  of  involvement  varies  considerably F.  S.  Mandlebaum.  807 
in the different groups of nodes, but the type of lesion corresponds, 
as a  rule, with that described in other cases.  The iliac, mesenterie, 
and retroperitoneal nodes, together with the nodes at the hilus of the 
liver,  show an advanced process,  while the bronchial and pancreas 
nodes, as well as those found along the splenic vein, present a much 
earlier lesion. 
The  retroperitoneal  and  mesenteric nodes  show  the greatest  in- 
volvement.  The  follicles  are  nearly  or  entirely  obliterated,  but 
considerable adenoid tissue  still  remains  in  the medullary strands. 
The connective tissue framework is apparently normal, but in many 
places  there  are  fibers  which  appear  to  divide  the  sinuses  into 
rather  distinct  alveoli  of  round  or  oval  shape.  As  a  result,  por- 
tions  of the node  closely resemble the pictures  seen in  the spleen. 
The lymph sinuses are easily recognized and filled with large cells. 
The endothelial cells of the sinuses are readily seen on the whole, 
and the large cells appear to be closely related to  them.  The sub- 
capsular sinuses and those along the coarser trabecul~e are moder- 
ately  dilated  and  filled  with  lymphocytes, erythrocytes, and  large 
cells.  The individual large cells are clearly and definitely outlined, 
and there is no tendency in this node towards the  formation of ex- 
tensive cellular masses  or the  fusion of adjacent  cells  (figure 6). 
No pigment is  present and evidences of phagocytos,is are wanting. 
Eosinophile  myelocytes are  found in  all  the sections.  With  Biel- 
schowsky's  method  the  reticulum  is  clearly  seen,  the  general  ar- 
rangement being similar  to  that  described  in  the  spleen.  The  al- 
veolar  spaces,  as  a  rule,  are  distinctly outlined,  but  the  fibers  do 
not  seem  to  have  any  apparent  connection  with  the  cells  within. 
In some places,  however, the same relationship exists between the 
reticulum and the cells, as was noted in the spleen. 
The lymph nodes at the hilus  of the liver show the lesion in  an 
advanced degree, mostly in the medullary portions,  and an alveolar 
arrangement similar  to  that  noted  in  the  retroperitoneal  nodes  is 
present.  The follicles, however, are quite different in these nodes. 
They are present in the cortical zone in apparently normal numbers, 
but  each  follicle is  strikingly prominent  on  account of the  hyper- 
trophy of the keimcentrum.  The tingible bodies of Flemming are 
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a  detailed description may be permitted.  The  ceils in which  these 
bodies are  found  are  round,  and  measure,  on  an  average,  twenty- 
two microns in diameter, but a cell is occasionally found showing an 
ovoid or fusiform outline.  The cell body consists of an apparently 
slightly granular  cytoplasm in which  a  rather  large,  oval, vesicular 
nucleus containing one nucleolus is seen.  The nucleus stains readily, 
but the cytoplasm stains but lightly or not at all.  From three or four 
to twenty or more of these cells may be present  in a  keimcentrum. 
The  tingible  bodies show considerable  variation  in  size and  shape. 
The diameter varies from 1.45 to 3.8 microns.  Some of the smaller 
bodies are qt~ite spherical  in outline,  others  show a  ring shape with 
a  faint  circular  outline  on one  side and  a  crescent  shaped  mass  of 
nuclear  substance on the  opposite side.  A  few of the  ring  shaped 
bodies have  a  small  mass  on one side and  a  small  dot  directly  op- 
posite,  while  others  are  divided  in  a  biscuit  shape.  These  bod.ies 
stain  intensely with all basic dyes, and  from six or eight to  fifteen 
or  more  may be  found  in  a  single  cell  (figure  7).  Besides  these 
tingible  bodies,  many  of  the  cells  contain  minute  round  granules 
of  a  yellowish  color  (cytomicrosomes),  which  cannot  be  stained. 
None  of  these  cells  contain  any  elements  showing  cell  division, 
though  the keimcentrum  is the seat  of many  lymphocytes with the 
customary  mitotic  changes.  Many  sections  were  carefully  exam- 
ined to d,iseover, if possible, the presence of these cells in other  sit- 
uations,  but as the  results  were always negative,  it was  finally  de- 
cided that the cells are confined to the keimcentra.  It may be stated 
in  passing,  that  the  resemblance  of these  cells  to  protozoa  is  most 
striking  at times, but as they have occasionally been  found in other 
conditions,  this  opinion  is  not  seriously  entertained.  That  these 
cells are phagocytic in character  seems definite, but their  classifica- 
tion  is  most  difficult.  Whether  they  represent  a  peculiar  type  of 
lymphocyte  or  a  reticulum  cell  with  peculiar  properties  cannot  be 
stated definitely at this  time. 
The  distribution  of  the  reticulum  is  similar  to  that  seen  in  the 
nodes previously described.  No pigment can be discovered in these 
nodes.  Myelocytes with eosinophile granulations  are seen through- 
out the  sections. 
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that  no  typical  alveolar  arrangement  is  seen,  and.  the  individual 
large cells are less distinct on account of fusion into extensive cellu- 
lar  masses.  In the cortical zone a  fairly large  number  of  follicles 
are seen.  The tingible bodies are present in the keimcentra in small 
numbers,  but they do  not  seem to be enclosed in  the  peculiar  type 
of  cell  described  above.  The  nodes  are  somewhat  congested  and 
minute hemorrhagic  areas are seen.  No pigment can be found and 
evidences of phagocytosis are absent.  Myelocytes with eosinophile 
granules  are  present.  The  reticulum  has  the  same  relation  to the 
large  cells  as  noted  in  the  retroperitoneal  nodes,  and  its  distr,ibu- 
tion  in  the  follicles  and keimcentra  appears  normal  (figure 8). 
The  lymph nodes along the  splenic vein present  quite a  c~ifferent 
picture,  the lesion being much less advanced than  in the nodes just 
described.  With  the  low power the appearance  is that  of a  fairly 
normal node showing a moderate degree of acute congestion.  The 
follicles  are  well  preserved,  though  the  keimcentra  appear  some- 
what large and prominent.  The capsule and trabecul~e are normal; 
the sinuses are slightly dilated.  With higher  amplification one sees 
a large cell here and there between the pulp cells.  With a  four milli- 
meter  objective  possibly  four  or  five  cells  may  be  seen  in  some 
fields;  in  others  there  are  none.  In  the  vicinity  of  some  of  the 
follicles, however, a small group of eight or ten cells is seen occasion- 
ally.  As a rule, however, the cells occur singly in this node and are 
therefore readily studied.  Some of the cells are found in the lymph 
sinuses,  but  the  largest  number  are  irregularly  c~istributed between 
the pulp  cells.  The  reticulum  in these nodes  seems to have  an  in- 
timate relationship  to the large cells,  for a  small fibril appears to be 
attached  to  most  of  the  cells  found  in  the  pulp.  In  the  sinuses, 
however,  as  a  rule the  cells  are  found lying  free.  Occasionally  a 
cell  seems  to  have  some  connection  with  the  endothelium  of  the 
sinus.  The reticulum in the  follicles and keimcentra  has no appar- 
ent  connection  with  the  large  cells. 
The  keimcentra  in  these  nodes  resemble  those  described  in  the 
nodes  at the hilus  of the  liver, but the large cells with the  tingible 
bodies and granules are not as numerous.  In addition to the Flem- 
ruing  bodies,  many  of  the  cells  contain  also  remnants  of  erythro- 
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cytic nature of these ceils beyond question.  In some of the keim- 
centra large cells  are  found which appear  to  be ,identical with  the 
typical  large  cells  of  the  disease.  In  none  of  the  other  nodes 
examined  was  this  resemblance  so  marked.  Some  of  these  cells 
contain  pigment  and  erythrocytes, but  no  tingible  bodies.  Small 
masses of slightly granular protoplasm without definite shape,  and 
staining  faintly wi.th  eosin or picric acid,  are seen in many of the 
keimcentra.  Lymphocytes are also present, but  no mitosis  is  seen 
in  these  cells. 
The pigment in  these nodes is  quite abundant.  It occurs in the 
form of rounded granules of a yellow or brownish col.or,  and gives 
the  reaction  for  hemosiderin.  The  pigment  is  never  free,  but  is 
always  situated in  cells of various  sizes.  Some of these cells  are 
so  filled with  pigment  granules  that  the  cell  bodies  are  obscured. 
Others contain but a  few granules and in these cells an oval vesic- 
ular  nucleus is  seen.  Some of the cells also  contain erythrocytes. 
Many of these cells bear a  certain resemblance in size and outline to 
the typical large cells, but their identity is  difficult or impossible to 
establish  on  account  of  the  presence  of  the  pigment.  In  close 
proximity to  some of these cells,  large  cells are  seen without  any 
evidences  whatever  of  phagocytosis.  In  addition  to  the  eosino- 
phile myelocytes which are also  found in all the other nodes, these 
nodes contain quite a  large number of myelocytes with neutrophile 
granulations and many mononuclear cells with coarse, deeply stain- 
ing  basophile  granules.  The  latter  are  metachromatic in  quality 
and resemble histogenic mast cells more than basophile myelocytes. 
The sections also contain polymorphonuclear cells with eosin gran- 
ulations  in moderate numbers. 
The  pancreas  nodes  show  the  presence  of  but  few  large  cells. 
The  trabecul~e are  rather  thick  and  prominent.  Only  a  few  fol- 
licles are seen, but in the keimcentra the Flemming bodies are pres- 
ent in the type of cell already described.  In these nodes it is readily 
seen  that  the  large  cells  are phagocytes,  for  many of  them  show 
the presence of pigment and erythrocytes most distinctly.  The pig- 
ment  shows  a  positive  iron  reaction.  Eosinophile myelocytes are 
found  in  moderate  numbers. 
The  bronchial  nodes  show a  considerable number of large  cells .F.  S.  Mandlebaum.  811 
diffusely  scattered,  also  follicles  with  very prominent  keimcentra 
in  which the  Flemming bodies  are seen.  The  large  cells  are  not 
phagocytic,  and  the  only  pigment  seen  is  anthracotic  in  nature. 
Eosinophile  myelocytes are  also  present in  these  nodes. 
Bone  Marrow.--The  large  cells  are  very  numerous,  and  the 
sections show a  degree of involvement which approaches that seen 
in  adult cases of long duration.  The cells occur mainly in exten- 
sive  groups,  and  only here  and  there  are  isolated  cells  observed. 
The larger groups  show considerable distortion of the cells due to 
compression.  Vacuoles  are  quite  common,  and  most  of  the  cells 
are  elongated  and  show  the  wrinkled  and  striated  appearance  so 
often described  (figure 9).  PhagocYtic cells are not present, how- 
ever, and no pigment is seen.  The empty spaces previously occu- 
pied by fat cells are of moderate size.  The reticulum shows a close 
relation  to  the  large  cells,  and  fibrils  may be  seen  running  in  all 
directions between the cells  (figure  Io).  The capillaries  show no 
changes.  Myelocytes of  all  types  are  found,  as  well  as  erythro- 
cytes,  norm  oblasts,  and  a  few  megakaryocytes.  Eosinophile  and 
nentrophile  leucocytes  are  also  present,  but  in  small  numbers. 
Mast  cells  are  not  seen.  Small  collections  of  lymphocytes repre- 
senting the normal lymphoid tissue of the bone marrow are found 
in  places.  A  careful  search  was  made  for  the  presence  of  true 
follicles and keimcen.tra as described by Hedinger,  n  and Oehme,  TM 
but  the  marrow  is  so  much involved by  the large ceils  that  such 
structures  could  not be  found  in  the small  remnants of lymphoid 
tissue still  remaining. 
Smears  were made  from the  fresh  marrow  at  the  time  of  the 
autopsy.  These show the presence of large cells as well as all of 
the normal marrow cells.  Phagocytes, however, cannot be  found. 
Liver.--Some  portions  of  the  organ  are  quite  normal,  while 
other parts show the characteristic lesion.  With the low po.wer the 
picture is that of a cirrhosis, the interlobular connective tissue being 
n Hedinger,  E.,  (Frankfiirt.  Ztschr.  f.  Path.,  19o7,  i,  527)  found  distinct 
follicles and keimeentra in the lower  end of the  femur in an idiot  I~  years  old 
with  status  lymphaficus. 
12 Oehme,  C.,  (MiJnchen.  reed. l/Vchnschr., 19o9, lvi, 446) examined  the  marrow 
in  the  long  bones  of  twenty-five  children,  mainly  cases  of  rickets.  In  twelve 
cases  follicles  with  k eimcentra  were  found  in  otherwise  normal  red  marrow. 
This  condition  occurred  with  and  without  a  general  lymphatic  hyperplasia. 812  Pathology of Primary Splenomegaly. 
much  increased in amount  (figure  II).  The  large  cells are  ¢ound 
in abundance in the connective tissue spaces, but the individual cells 
are  not  easily  recognized  and  are  difficult to  stain.  The  cells  are 
compressed by ,the  connective tissue fibers and  have a  flattened  and 
wrinkled  appearance.  None  of the  cells  are  phagocytic,  as  far  as 
can be determined,  and pigment cannot be found in the liver.  The 
lobules are  quite normal,  but some distortion  is  seen in  the periph- 
eral  parts,  due  to  the presence  of wide bands  of  interlobular  con- 
nective tissue.  The individual  liver cells are  fairly normal,  though 
a  coarsely granular  appearance  is seen here and  there in some cells. 
The  sinusoids  are  more  or  less  filled  with  large  cells,  and 
here  the  individual  cells  are  quite  well  preserved,  showing  a 
more  rounded  and  normal  appearance  (figure  12).  Erythrocytes 
cannot be found in any of the cells.  The intralobular  veins and the 
branches  of  the  hepatic  artery  show  no  changes.  Several  large 
cells are seen in the lumen of a  large vein cut longitudinally.  The 
bile ducts are not increased in number and show no changes.  With 
Bielschowsky's  stain  the  reticulum  shows  a  rather  dense  mass  of 
fibers between the  lobules,  and  in  the  meshes  individual  large  cells 
are seen  (figure  I3).  In the lobules the reticulum  forms a  delicate 
network of fibrils  between the  columns  of liver  cells,  but the  large 
cells in  the  sinusoids  are  in  no  way connected  with  the  fibrils. 
The  white  areas  in  the  liver  noted  at  the  autopsy  show  coag- 
ulation necrosis surrounded by a  zone of fibroblasts.  That  part  of 
the organ in which these areas are found is but slightly involved by 
large  cells and  is  otherwise  quite  normal  in  appearance.  There  is 
no evidence of a  tuberculous process in  the  liver.  Sections  of the 
portal  vein show no lesion. 
Intestines.--The follicles in  Peyer's patches  are markedly hyper- 
plastic  and  the  keimcentra  are  of  enormous  size.  In  each  keim- 
centrum  are  hundreds  of  tingible  bodies,  many  of  which  are  seen 
to be situated in cells of considerable size.  The latter do not appear 
to  be  the  large  cells  of  the  disease,  but  a  certain  resemblance  to 
them as well as to large lymphocytes is noted.  The intestines  show 
no other changes. 
Thyllz,ts.--The  adenoid  tissue  appears  normal  and  the  organ 
shows  no  histological  changes.  No  large  cells  are  present  and  no 
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The other organs examined were the thyroid, parathyroids, lungs, 
heart,  kidneys, pancreas,  and adrenals.  No lesions  of importance 
bearing on the disease were found. 
DISCUSSIO  N. 
An analysis of the cases  in the literature  from the clinical  stand- 
point would be of considerable value, but this  aspect of the disease 
cannot be  considered here.  There  are  several  features  regarding 
the pathology and histogenesis that are of equal interest and impor- 
tance.  The interpretations made by the first observers who believed 
the process to be either  an epithelioma or  an  endothelioma of  the 
spleen are no  longer  accepted.  Recent  writers  have  attempted to 
discover,  if  possible,  the  origin  and  nature  of  the  large  cells. 
Whether the cells originate from endothelial cells or from the retic- 
ulum has incited much study and given rise to  considerable discus- 
sion.  The American writers declared that the .cells arose from en- 
dothelium,  and  considered the  process to  be  an endothelial hyper- 
plasia,  whereas the German authors decided that the cells were de- 
rived  from  the  reticulum,  although  the  possibility  of  an  origin 
from the endothelium of the lymph sinuses in the nodes was men- 
tioned by Risel.  Marchand, who studied mainly the chemical com- 
position  of the cells,  finally stated  that  the  cells might  be  derived 
from either reticulum or endothelium.  N.one of the authors could 
find positive evidences of direct transition of the cells  from reticu- 
lum, and although the impression was firmly made that such must be 
the case, none of the investigators could deny the possibility of an 
endothelial origin.  All authors agree, however, that the cells must 
originate  in  some  structure  found  in  the  lymph adenoid tissue  of 
the hemapoietic system. 
After a  study of the present case,  in  which the lesions  in  some 
si,tuations  were of an early type,  it  no longer appears  certain that 
the large cells arise from the endothelium of the venous sinuses, as 
originally  stated.  Although  they  seem  to  be  in  close  contact  in 
many places  with  the endothelial cells,  the latter  are often differ- 
entiated,  especially  from  the  detached  large  cells  in  the  sinuses. 
The endothelial cells usually have a  more definite spindle shape and 
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much  darker  than  the  large  cell.  It  also happens  that  directly be- 
neath  the  large  cells  one  frequently  sees  perfectly  normal  endo- 
thelial  cells,  and  furthermore,  transitional  forms  are  never  seen. 
If it be assumed that  the  cells do arise  from endothelium  in the 
spleen,  it  is  not  difficult  to  account  for  their  presence  throughout 
that  organ,  if  one  accepts the  opinion of an  open vascular  system 
in  the  spleen  and  the  ease with  which  the  elements  in  the  venous 
sinuses can mingle with the pulp cells.  Recent studies have demon- 
strated  that  gaps  are  found  normally between the endothelial  cells 
of  the  venous sinuses  as  well  as  in  the  circular  fibers  of the  sur- 
rounding reticulum.  When the organ becomes distended these gaps 
naturally  become wider and  allow cells to pass  in  either  direction. 
According  to  Mollier  (I9) ,  the  reticulum  of  the  pulp  and  the  en- 
dothelial  cells  of the  venous  sinuses  are  intimately  connected,  and 
R6ssle  and  Yoshida  (20)  state  that  reticulum  cells  cannot  be dif- 
ferentiated  in  lymph  nodes  from  the  endothelium  of  the  lymph 
sinuses.  Therefore  the presence  of large  cells within  the vascular 
and lymphatic channels  as well as their situation in the surrounding 
structures  is easily comprehended.  In the  bone marrow,  however, 
the  conditions  are  quite  different.  It  is  difficult,  for  instance,  to 
explain the  situation  of the large  cells in the bone marrow,  assum- 
ing that  they originate  from  the  endothelial  cells  in  the  vessels of 
the  marrow,  and  there  is  no  evidence that  they are  transported  to 
the marrow through  the blood stream. 
Let  us  consider  for  a  moment  the  questions  that  arise  if  we 
assume an origin of large cells  from the  reficulum.  It is not diffi- 
cult  in  that  case  to  account  for  the  presence  of  the  cells  in  most 
situations  where they are  found,  and  the complex solutions  offered 
by Risel as  well as by de Jong  and  Van  Heukelom  to  explain  the 
presence of the cells in the venous sinuses of the spleen are no longer 
necessary,  provided that  the  open vascular  system is  accepted.  In 
the  bone 'marrow  the  situation  of  the  cells  is  readily  explained  if 
one assumes  that  they arise  from  the  ~eticulum.  In  the  liver  the 
conditions  are quite different,  for lymph adenoid  tissue is not pres- 
ent.  That the cells are carried  from the spleen to the capillaries of 
the  liver  through  the  portal  system is  accepted by all  authors,  but 
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tissue  is  a  more  difficult problem  which  will  be  referred  to  sub- 
sequently. 
From observations made in this case, however, it does not appear 
conclusive to me that the large cells arise from the reticulum.  As 
stated  previously  in  the microscopic examination,  there  are  situa- 
tions in which the large cells and the reticulum are in close contact, 
but  the  transitional  stages  are  never  found.  Risel  acknowledges 
throughout his  work that  the absence of a  transitional stage is  an 
important fact.  In my sections, furthermore, no evidences of retic- 
ulum  could be  found in  any of  the venous sinuses.  The  outlines 
were distinct and the contents  readily studied,  but  the absence  of 
• the smallest fibrils was significant.  W'herever the large cells formed 
dense masses,  reticulum fibers  were seen in  intimate  relation  with 
the  cells,  but  the  impression  was  always  obtained  that  this  was 
simply a  contact between the two and not a  genetic relation. 
If  the  large  cells  are  not  derived  from  either  endothelium  or 
reticulum,  there  remains  but  one  other  element in  the  lymphatic- 
hemapoietic  system  to  be  considered  and  that  is  the  lymphocyte. 
Risel  discussed  the  possibility  of  such  an  origin  in  his  case,  and 
thought at one time that the cells might be derived from lymphoid 
elements.  He called attention to the large size of the lymphocytes 
in the  follicles 'of the lymph nodes, but  as they were smaller than 
the large cells and had a  somewhat different appearance, and as he 
failed to discover transitional forms in the spleen or bone marrow, 
this opinion was finally abandoned and he decided that they arose, 
not  from  lymphocytes,  but  from  the  in  trafollicular  reticulum. 
Risel naturally mentions the fact that if the large cells were derived 
from lymphocytes, their  presence  in  the  general  circulation might 
be expected.  Their absence could be explained, he correctly states, 
on account of their large size, which would prevent them from filter- 
ing through the lymph nodes and the capillaries of the liver. 
In the present case my attention was attracted to the marked hy- 
pertrophy  of the  follicles of  the  spleen  and  the large  size  of the 
keimcentra in  this  organ,  as well as  in  some of  the lymph nodes, 
and  considerable  time  was  devoted  to  the  study  of  these  struc- 
tures.  The  keimcentra,  especially in  the  nodes  showing  an  early 
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contained many cells  of  a  peculiar  type which  have  already been 
described.  It  is  true that  these cells were limited to  the  follicles, 
but  it  seems  reasonable  to  believe that  some  changes  in  size  and 
appearance  might  occur  after  leaving  the  follicles.  That  these 
cells  have phagocytic properties  has  already been  mentioned,  and 
the peculiar vacuolated appearance of most of the typical large cells 
often  gives  the  impression  of  a  generalized  phagocytosis.  Risel 
also describes the phagocytes in the spleen, nodes, and bone marrow 
in his case.  We cannot assume, however, that all the larg  e cells are 
actively phagocytic, for an intense anemia would quickly ensue.  It 
is  probable,  nevertheless,  that  all  Iche cells  possessed  phagocytic 
qualities at some stage of their existence.  A  mild degree of anemia 
is seen in many of the cases during the progress of the disease, and 
the  bone  marrow  is  always  transformed  into  the  red  lymphoid 
variety.  The  presence of  myelocytes in  the  spleen and  nodes,  as 
well as the multinuclear cells  (megakaryocytes  ?)  seen in the spleen, 
leads me to believe that an attempt at myeloid metaplasia is present 
in  these  organs,  in  the nature  of  a  compensatory regeneration to 
lJalance the insufficiency of the marrow. 
Whether  the peculiar  large  cells  in  the  keimcentra are  specific 
lymphoid  elements,  Whether  they  are  derived  from  the  reticulum 
cells  of  the  keimcentrum,  or  whether they  are  cells  of  unknown 
origin,  cannot  be  stated  definitely.  That  the  large  cells  of  the 
disease  are  derived  from  them  seems  a  reasonable  assumption. 
As previously stated, no follicles were found in the bone marrow, 
but such structures may have existed here originally, according to 
the  researches of  Hedinger  and  Oe'hme.  The  follicles  are  often 
destroyed or difficult to  locate in other organs on account of a  re- 
placement by  the  large  cells,  and  this  may  have  occurred  in  the 
present case. 
The lymph adenoid tissue in other parts of the body, such as the 
tonsils  and  follicles  in  the  intestines,  has  never been  involved by 
large cells in any of the reported cases.  In the present case, how- 
ever, a marked activity was noted in the follicles in Peyer's patches, 
and many of the peculiar cells seen in the keimcentra of other organs 
were  found here.  This  seems significant in view of the  fact that 
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the hemapoietic system, and probably assists  in  the  production of 
lymphocytes.  The  lesion  was  confined to  the  follicles,  however, 
and  the  typical  large  cells  were  not  present.  It  seems  possible 
that the keimcentra in this situation are incited to an unusual state 
of  activity,  but  that  the  process  never  reaches  that  stage  where 
typical large cells  are produced.  The tonsils,  unfortunately, were 
not examined in this case. 
The resemblance of the large cells in the keimcentra to protozoa 
has already been mentioned.  Risel also called, attention in his case 
to the similarity of the large lymphocytes in the follicles to the pro- 
tozoa  described by  Marchand and  Ledingham  (2I)  in  kala-azar, 
and  to  the phagocytes found by  Sauerbeck  (22)  in  experimental 
trypanosome infection.  The latter author declares that the phago- 
cytes are derived from large lymphocytes in the spleen, lymph nodes, 
and bone marrow, as well as from the endothelial cells of the capil- 
laries in the liver. 
In this  connection attention must be called to  a  recent work by 
Lintwarew  (23)  on  the  destruction of  erythrocytes in  the  spleen 
and  liver under normal and pathological  conditions.  The author 
states that certain pha~ocytes--erythrophages--exist in the spleen 
normally,  and  that  blood, cells  are  carried by  them  to  the  capil- 
laries of the liver, wh,ere the blood pigment is changed to bile  pig- 
ment in consequence of the destruction of the erythrophages.  In 
pathological processes the phagocytosis is excessive, and the irrita- 
tion  caused by the products of  disintegration in  the periphery of 
the lobules  produces a  cirrhosis  of the liver.  The  destruction of 
erythrocytes is compensated for by a change in the bone marrow to 
the  red type.  In a  case of Banti's  disease  which Lintwarew ex- 
amined, erythrophages were found in large numbers in the  spleen 
and liver.  The author places Banff's disease,  primary splenomeg- 
aly, cirrhosis of the liver, and pernicious anemia in one group, and 
claims  that  these various  diseases  are  forms  of  anemia differing 
from each other only in the intensity of the blood changes.  The 
erythrophages  originate  in  the  follicles  of  the  spleen  and  lymph 
nodes,  (the latter were not examined by Lintwarew), and certain 
exogenous poisons,  such as  tuberculosis, syphilis,  alcohol, and ma- 
laria,  as  well as  endogenous toxins  formed in  the intestinal tract, 
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On account of the rapid  dis,integration  of these  bodies  and  the 
difficulty in recognizing the erythrocytes in them, Lintwarew recom- 
mends that scrapings from the fresh organs be examined in normal 
saline solution, and that tissues be fixed in acetone.  This was done 
in the present case.  No phagocytes were found in the fresh scrap- 
ings,  but  here  and  there  in  some  of  the  nodes  a  few  were  seen. 
THe  phagocytes  were  not  found  in  the  enormous  numbers  de- 
scribed by Lintwarew, and none could be discovered in the spleen 
or liver. 
It is unfortunate that Lintwarew's observations on primary splen- 
omegaly were limited to  a  study of  Schlagenhaufer's paper  and a 
comparison of the illustrations with his own sections.  It is evident 
that  a  certain  similarity  exists  between  Lintwarew's  photographs 
and the drawings in Schlagenhaufer's article, but it is also apparent 
that  the  vacuoles  shown  in  the  drawings  were  mistaken  for  ery- 
throcytes by  Lintwarew.  However,  it  is  quite  possible  that  ery- 
throphages  are present in  large  numbers  in primary  splenomegaly 
at some stage of the disease, but it seems incredible, as stated above, 
that  all  the  large  cells  are  actively phagocytic.  Inasmuch  as  the 
disease  is  a  chronic one,  it  appears  to  me as though  the  phagocy- 
tosis  could not be excessive for any considerable time.  This view 
is also corroborated by the clinical picture as well as by the absence 
of  a  marked  anemia.  That  the  disease  is  related  in  some  way, 
however, to  the blood  diseases cannot be denied,  for the tendency 
to hemorrhages, the pigmentation of the skin and other organs,  as 
well  as  the  presence  of  myelocytes in  the  tissues,  would  tend  to 
place it in that class.  It  remains  for future observers to ascertain 
the presence of phagocytes in the various blood diseases, and to cul- 
tivate the fresh tissues in vitro for the same purpose. 
SUMMARY. 
As  a  result  of this  study it  may be  stated  that  primary spleno- 
megaly of the Gaucher type is a distinct disease, related in all prob- 
ability to the blood diseases.  It begins usually at an early age, fre- 
quently  affects  several  members  of  a  family,  and  runs  a  chronic 
course. 
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spleen,  subsequent  enlargement  of  the  liver,  absence  of  palpable 
lymph nodes, absence of jaundice and ascites, absence of character- 
istic blood changes,  discoloration or pigmentation of the skin,  and a 
tendency to epistaxis  or other  hemorrhages. 
The  lesions are found  in the spleen, lymph nodes, bone marrow, 
and liver.  These organs show the presence of iron-containing  pig- 
ment,  and  large  multinuclear  cells  with  a  characteristic  cytoplasm. 
In the early cases peculiar large phagocytic cells arising  from atyp- 
ical large lymphocytes are found in the follicles  (keimcentra)  of the 
hemapoietic  system.  After leaving  the  follicles  these cells possess 
phagocytic qualities for a  certain period.  As a  result of the phago- 
cytosis the  cells enlarge,  the  nature  of  the  cytoplasm changes,  and 
the  cells  acquire  a  characteristic  vacuolated  and  wrinkled  appear- 
ance.  The cells are carried from the spleen through  the portal sys- 
tem  to  the  liver,  where  they  are  destroyed.  The  irritation  pro- 
duced  by  this  destructive  process  gives  rise  to  an  increase  in  the 
intralobular  connective tissue. 
The disease is eminently a  chronic one, without any of the mani- 
festations  of malignancy,  and  always terminating  as  the  result  of 
some  intercurrent  affection. 
The  etiology  is  unknown,  although  a  family  predisposition  to 
some toxic  agent which  causes an irritability  of the  follicles in the 
hemapoietic  system probably exists.  The  possibility  of  some  pro- 
tozoan  infection  as  an  etiological  factor  must  not  be  overlooked. 
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EXPLANATION  OF  PLATES.  z" 
PLATE  7  8  . 
Fro.  I.  Smear  from  spleen,  acetone fixation,  Giemsa's  stain.  Several  large 
ceils, some of which contain multiple nuclei of large size.  The remainder of the 
field is  occupied by darkly  stained lymphocytes and  erythrocytes.  X 4oo. 
FlC.  2.  Section of spleen with prominent venous sinuses.  Each sinus is dis- 
tended  by  erythrocytes,  and  with  the  low  power  appears  quite  empty.  The 
remainder of the  field is composed of large  cells in an irregular alveolar struc- 
ture.  A  few small areas of normal pulp tissue are seen at the periphery.  X 8o. 
PLATE  79. 
FIG.  3.  Section  of  spleen  showing  the  central  portion  of  figure  2  under 
higher  amplification.  Segments  of  three  venous  sinuses  showing  the  delicate 
walls and the apparent relationship of the large cells to the endothelium, the free 
cells  being  surrounded  by  erythrocytes.  Three  small  capillaries  in  transverse 
section are  seen in the  center  of  the  photograph;  towards  the  left  is  a  blood- 
vessel  of  larger  size;  above  the  vessels  is  an  alveolus  filled  with  large  cells. 
;< 4oo. 
FIG. 4.  Section of spleen showing alveoli filled with large cells.  The central 
alveolus is surrounded by a  zone of normal pulp cells, and to the  right and left 
small capillaries in transverse section are indistinctly seen.  )< 40o. 
PLATE  gO. 
FIG. 5.  Section  of  spleen,  Bielschowsky's  silver  method.  The  reticulum  is 
seen surrounding all the alveoli  (the larger spaces being venous sinuses), but no 
fibers are seen anywhere within the lumen of a  sinus.  The bundle of fibers seen 
The diameter of each photomicrograph  is reduced about z/Io in the process 
of  reproduction. THE  JOURNAL  OF  EXPERIMENTAL  MEDICINE VOL.  XV].  PLATE  78 
FIG.  2. THE  JOURNAL  OF  EXPERIMENTAL  MEDICINE  VOL.  XVI.  PLATE  70. 
FIG. 3, 
FIG. 4" THE  JOURNAL  OF  EXPERIMENTAL  MEDICINE  VOL.  XVI.  PLATE ,80 
FIG. 5. 
FIG. 6. THE  JOURNAL  OF  EXPERIMENTAL  MEDICINE  VOL.  XVl.  PLATE  81. 
FIG. 7, THE  JOURNAL  OF  EXPERIMENTAL  MEDICINE  VOL.  XVl.  PLATE  82. 
FIG. 8. 
FIG. 9. THE  JOURNAL  OF  EXPERIMENTAL  MEDICINE  VOL.  XVI.  PLATE  83 
FIG.  I0. 
FIG.  I I. THE  JOURNAL  OF  EXPERIMENTAL  MEDICINE  VOL.*XVI.  PLATE  84. 
FIG.  I2. 
FIG.  x 3. F.  S.  Mandlgbaum.  821 
at the lower margin of the large sinus in the right upper part  of the field does not 
enter the lumen but runs  in another plane and  encircles the sinus.  >(8o. 
FIG.  6.  Section of a  retroperitoneal lymph node.  Beneath the capsule seen at 
the left is a  dilated  sinus containing  lymphocytes,  erythrocytes,  and  a  few large 
cells.  In  the  central  and  lower portions  of  the field the  cells are  of  large  size 
and  the  contour  of  each  cell  is  readily  seen.  Part  of  an  alveolar  space  filled 
with  large  cells is  seen  above;  fairly normal  lymphoid  tissue  is  present  ori  the 
right.  X  4oo. 
PLATE  81. 
FIG.  7.  Sections from the keimcentra  of the lymph nodes  at the hilus of the 
liver  showing  peculiar  phagocytic  cells  containing  Flemming's  tingible  bodies. 
In  some  of  the  cells the  large  nucleus  is  seen,  in  others  the  nucleus  is  either 
masked or out of focus.  The finer details and  contours  of many of these bodies 
are  difficult to  show  in a  photograph.  >( I,Ooo. 
PLATE  82. 
FIG.  8.  Section  of  lymph  node,  Bielschowsky's  method.  In  the  upper  part 
are  two  alveoli  surrounded  by  reticulum.  The  lower  half  of  the  field  shows 
reticulum fibers and large cells with a  certain indefinite relationship.  Some fibers 
are seen at the left among  lymphoid cells at the margin  of  a  follicle.  X  4oo. 
FIG.  9.  Section of bone  marrow  showing compression and  elongation  of the 
large  cells, also  the vacuoles and  wrinkled  appearance.  Above and  to  the  right 
is a  small area of normal marrow elements.  X  4oo. 
PLATE  83 . 
FIG.  IO.  Section  of  bone  marrow,  Bielschowsky's  method.  The  entire  field 
is  composed  Of  large  cells  and  reticulum  fibers,  excepting  an  area  of  marrow 
cells at  the  lower margin.  The  large  cells  stain  indistinctly,  but  the  nuclei  are 
readily seen.  Reticulum fibers are seen between most of the cells.  )< 4oo. 
Fro.  II.  Section of liver, Bielschowsky's method,  to show the distribution  of 
the intralobular  connective tissue.  All the lighter areas  represent  bands  of  con- 
nective tissue, giving the appearance  of a  cirrhosis  of high  degree.  The  lobules 
are  well preserved,  but  the  peripheral  portions  are  somewhat  involved  by  the 
connective  tissue.  X  5o. 
PLATE 84. 
Fro.  I2.  Section of liver.  The left side of the photograph  shows the appear- 
ance of the large cells in the spaces of the interlobular connective tissue.  On the 
right  an  area  of  normal  liver  cells  is  seen,  also  a  few  large  cells  in  the 
sinusoids.  )< 4oo. 
FIG.  13.  Section  of liver,  Bielschowsky's  method,  showing  a  field similar  to 
figure  12.  On  the  left  the  large  cells  are  seen  in  the  intralobular  connective 
tissue  spaces  entirely surrounded  by  reticulum.  On the  right the delicate fibrils 
are seen between the columns of liver cells.  X  4oo. 